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rate this charge from material carriers and study it sepa-
rately in free space?

We have already seen that all bodies illuminated by
ultraviolet light become positively charged. Since the light
does not carry any electric charge, and thus cannot supply
with positive electricity the bodies on which it falls, we
must conclude that the observed effect is actually due to
the loss of negative electricity by the illuminated surfaces
of material bodies, a phenomenon similar to that of the
so-called thermionic emission,, that is, the emission of
negative charges by the surfaces of hot bodies. Moreover,
since all bodies consist of separate atoms, it becomes evi-
dent that the effect of illumination or heating is to extract
and throw out elementary electric charges of separate
atoms, and we come to the conclusion that these particles
of negative electricity are comparatively loosely bound con-
stituent parts of atoms. These free negative charges are
usually called electrons, and their discovery represents the
first step toward the understanding of atomic structure.

THE MASS OF AN ELECTRON

Do these free electric charges possess any ponderable
mass, and, if so, how large is it as compared with the mass
of an atom? The mass of an electron, or, rather, the ratio
of its electric charge to its mass, was first measured at the
very end of the last century by the British physicist Sir
Joseph John Thomson. If we let a beam of electrons,
obtained by photoelectric or thermionic emission, pass
between the two plates of a condenser (Figure 9), the elec-
trons will be attracted to the positive electrode and repelled
by the negative one, thus causing the beam to bend down-
ward toward the former. This deflection can be easily